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(54) Stowable rigid wlngsail system 

(S7) A rkJid wingsall system 1 for a vessel comprises a wingsail unh consisting of tliree rigid wingsalls mounted between a 
boom 2 and a yard 3 and simultaneously rotatable through 180 degrees by means of track rods 4 connected to each 

"""^Se wingsail untt is itseH rotatable wHhin a tubular goalpost-shaped mast 5 for movement between a position vnth the 
wingsails in line astern and a position wHh the wingsails extending side-by-side to aBow a wide variety of angle-of-atlack of 

lE^1?is iSuTaTo'^^^^^^^ and aft directbn. aitowing the wingsail unit to be stowed horizontal^ 

^'^""Se l^gsdbiTS^^^ to help prevent the total capsize of the vessel. Additionally the convex 

face of each wingsail may have built-in photovoKaic panels (12. figure 2 not shown) to supply electnc power for the vessel. 
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STOWABLE BIGID WINGSAIL SYS'fEM 

Thlo iwention relateo to d otowable, rigid uingoail qyatem for 
Qultiball oailios voboqIo* 

VariooD forao of triagooil, either oingle or Bultiple, have boon 
tried over the yooro in order to increane oerodynonic efficiency 
Old olioinote ths 'toiot' inherent in eonventional ooft oailo. 
In order to achieve this inproved efficiency however, the rigid 
uingeail hao had to he robiiotly engineered aa a penaanently otonding 
cantilever otructure. 

Even noing -odern materialo and techniqueo, the rigid uingoail 
onffero from two main dioodvontoges: excesflive weight aloft, 
ond. ooro oeri«aoly, the innohility to otou or furl the oaila 
which miot be left to •weathercock' when the veooel io at reot 
or in harbour. 

According to the preaent invention, the three rigid wingoailo, 
which are lightweight, otrong, and buoyant, are able to be oet 
in a mnltitnde of different poaitiona and anglea-of-ottack relative 
to the centreline of the veoael, thua providing greatly ouperior 
control and mneowerability to that of conventional ooilB. 
The triple wingaall unit ia mounted within a pivoting goalpoat 
aaat otmcture which allowo the entire rig to be otowed flat when 
the veooel io at reet or unrter motor. 

There are built-in oolar photovoltaic panela covering the convex 
face of each wingaail. thua providing a vaat...and hitherto nnnoable... 
area for generating electric power, particularly when the" wingoail 
unit io lowered into the horisontal poaition. 

A opecific embodiment of Iho invention will now be deocribed by way 
of osomple with reference to the accompanying drawings in xixich:- 
Wgnre 1 ohowo in peropective the triple wingoail nnit mounted on 
a catamaran, the wingoail nnit in the fore-and-aft mode for beating 
to TTindirard. 

Figure 2 ohowa in perfective the triple wingoail unit, the wingaailo 
oet flat and the boom owung athwartabipo (acr oa the ohip) f r running 
downwind. The array f o lar panelo io oh wn n the c nvez fa e f 
oa h uingooilo 



Fisuro 3 oh in percip etive the triple vingeail unit lowered 
and atotred in the horizontal position. 

Fi^ea 1 «- 3 « E & P ohoir the reopective elevationo and plan riexro 
of Toosel and uingooils. 



Bef erring to the drauinffOi tho triple idnsaail unit coaprioeo three 
identical » rigid, and haoyant uingoailo, 1 , of crescent-noon aeetion 
and 3:1 acipeot ratio. 

They ore mounted vertically on bearings betmen a horizontal boom, 2, 
and yard, 3« 

The ningsails ore allotred to rotate oimultaneously through 180 Beg., 
their movement controlled liy tuo track-rodo connected to their louer 
corners ,4. ( C.f . Tho olato of a Venetian blind mounted in a vertical 
plane.) 

The triple tringsail unit, together with its boom and yard, is mounted 
uithin a tubular goalpost mast, 5 , and supported at ito base on a 

dock-mounted tabernacle, 6 , upon v^ich it is able to rotate. 

A bearing, 7, at the centre of the goalpoot crossbar oupports the yard 
at the head of the wingsail unit, alloiring the entire unit to traverse 
from the fore-and-aft mode to the lateral mode. 

The two function8...aingoail movement and boom traverse ... are controlled 
oeparately by electric sorvo-motora operating worm-and-uheel drives 
within the boom, (not ohown) 

In order to raioe and lower the wingoail unit, the goalpoot mast io 
pivotted at ito feet, the axeo beipg in line with the pivot-point in 
the tabernacle. 

A tubular derrick-mast, 8, io also mounted on the goalpoot pivoto, 
and the rfiole otructure io braced and supported by two continuous 
guy-wireo, 9, ^ich run from the goalpoot mast forward to the derrick 
moot, down through two forward deck-blocks, 10, back along the deck 
to a pair f electric wincheo, 11, aft, and thence back up to the 
g alp ot maato 

Thuo, the gxy-^i^s mointain a constant t nsion on the rig as it is 
raised ard 1 wered. 

An array f oolar ph t v Itaic pan Is is built into th c nvex 
f a e f oach wingoail, 12. 



cusis 

1 A Bt woble rigid Yrineooil oyBtea ooaqftriaing thr e identical 
rigid and buoyant 'cringaailo f cr a ent-mo n section and 3:1 ospeet 
ratio, Bounted vertically on bearings between a boon and yard, and 
connected Iqr track-rodo allowing Blmaltaneous aovement through 180 Deg. 

2 A otowable rigid wingoail oyoten as claimed in Clain 1 wherein 
the triple TTingooil unit together with ita boon and yard, la aonnted 
uithin o tubulor goalpoot Bioat and oupported respectively at its baoe 
by a deck-aounted tobemaole, and at its head by o bearing at the centre 
of the goalpoat crossbar, thaa allowing the entire vdngsail nnit to 
trarerse from the £ore-and-of t to the lateral node. 

3 A otowable rigid ^ngoail lyatea as claimed in Cloin 1 and Claim 2 
Tiherein the goalpost meat pivota in a fore-and-aft direction, allowing 
the tringsail unit to be otowed horizontally. 

4 A otowable rigid wlngsail ayatem as claimed in Claim 1 and Claim 2 
wherein ihe wingsail unit, using its two functions: wingaail movement, 
and boom traverse aeporately or in combination, offers a wide variety 
of poaitiona and angloa-of-attack relative to the centreline of the 
veaael* 

6 A Btowable rigid wingsail ^stem as claimed in Claim 1 wherein 

the wingBallo are constructed of lightweight foam material, thus provldin 

sealed buoyancy and helping to prevent total capsise of the vesael. 

6 A otowable rigid wingsail system as claimed in Cloim 1 wherein 
an array of aolar photovoltoic panels are built in to the entire 
convex face of each wingoail to provide electric power for the vessel. 

7 A otowable rigid wingsail oystem substantially as described 
herein with references to Figures 1,2 and 3 of the accompanying 
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